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(57) ABSTRACT 

The new diaminopyrazole compounds are bridged 4,5- 
diaminopyrazole compounds or Salts thereof. These diami 
nopyrazole compounds have the formula (I): 

(I) 
NH2 HN 

HN NH2 
e s 

N-CH-Zs-(CH) -N 
R1 N R2 R3 N R1 

wherein R1 represents hydrogen, a C- to C-alkyl, a C- to 
C-hydroxyalkyl, a C- to C-aminoalkyl, a C- to 
Cs-alkylamino, a di(C- to Cs-alkyl)amino, a C- to 
C -alkylamino - (C - to C-alkyl), a di(C - to 
C-alkylamino)-C- to C-alkyl, an aryl or a heteroaryl; R2 
and R3 each represent hydrogen, a Straight-chain or 
branched C- to C-alkyl, an aryl, a heteroaryl, a carboxylic 
acid, a carboxylic acid ester, an unsubstituted or Substituted 
carboxylic acid amide, a hydroxy or a C- to 
C-hydroxyalkyl group, or R2 and R3 together represent a 
C- to C-alkylene group; Z represents a C- to Co-alkyl 
diradical, optionally interrupted by a heteroatom, an aro 
matic or heteroaromatic diradical, optionally Substituted 
with a hydroxy group, a C- to C-alkyl group and/or is 
Subjected to a benzocondensation once or twice; or Z is 
-Ar(Alk), Ar-, wherein Ar represents an arylene group 
or a heteroarylene group, Alk represents a -CH2-group 
and n is 0 to 6; and X and y are 0 or 1. 

16 Claims, No Drawings 

  



US 6,716.257 B2 
1 

BRIDGED DAMINOPYRAZOLE 
COMPOUNDS AND DYE COMPOSITIONS 

CONTAINING SAME 

BACKGROUND OF THE INVENTION 

The Subject matter of the present invention includes new 
4,5-diaminopyrazole compounds and their physiologically 
compatible Salts with organic or inorganic acids. The Subject 
matter of the present invention also includes dye composi 
tions containing these new compounds as dyestuff pre 
cursor compounds. 

Oxidation dyestuffs have been important in the field of 
traditional hair dyeing for a long time. The effective dyeing 
agent is produced by reaction of certain developer and 
coupler Substances in the presence of an oxidizing agent. 
Hair dye compositions for dyeing hair natural color shades 
are of Special significance. Besides those dye compositions 
combinations of Suitable oxidation dye precursor com 
pounds are used to produce currently fashionable color 
nuances and accents. Currently brown Shades with outstand 
ing aubergine or copper tones, especially glowing red tones 
that deviate from natural colors, can be produced. 

Oxidation dyestuffs, which are used for treatment of 
human hair, have very Stringent requirements besides the 
requirements for producing certain predetermined color 
effects. The dyestuff must be both toxicologically and der 
matologically unobjectionable and also not sensitizing. A 
broad palette of different color Shades and nuances are 
required, which must be obtained by Suitable combination of 
appropriate developer and coupler components. The hair 
dyeing compositions obtained should have good wash 
fastness, light-fastness, Sweat-fastness, permanent wave 
fastness, acid-fastness, base-fastneSS and friction-fastness. 
In each case these hair dye compositions must remain stable 
under the common current daily conditions for at least four 
to Six weeks. 

In the past 4-aminophenol was the predominant developer 
used to cover the increasingly important red range. Pyridine 
derivatives and pyrimidine derivatives, which generally are 
not satisfactory for dyeing, have also been employed 
because of considerations regarding the physiological com 
patibility of 4-aminophenol. A significant improvement in 
the color Stability, especially in the red range, was obtained 
by the eXchange of p-aminophenol by the 4,5- 
diaminopyrazole compounds described in German Patent 
Applications DE-OS 42 34885, DE-OS 42 34887 and 
EP-OS 0 375 977. The manufacture of these latter dye 
compounds by the methods described in those applications 
is however, in part, very expensive and requires, in part, 
Starting materials, which are expensive and not widely 
available. 4,5-diaminopyrazoles Substituted in the 3 position 
are known from EP-OS 0 740 931. These compounds 
however must be made, in part, according to an expensive 
method, Since components, especially C3 components, are 
not readily available. The pyrazoles described in EP-OS 0 
740 931 are also not entirely satisfactory in regard to the 
attainable color palette and color Saturation. 
While most oxidation dyestuffs are characterized by 

hardly any weakening or impairment on undamaged hair, 
Serious differences result when they are used on damaged 
hair. The hairstylist knows from his daily practice that 
dyestuffs are not absorbed uniformly on the hair to be dyed. 
While the hair roots are usually intact, the hair tips are 
generally damaged because of the effects of weather, fre 
quent washing and combing as time goes on. The damage 

2 
increases from the roots to the tips. A non-uniform color is 
thus produced from the roots to the tips when the hair is dyed 
because of the non-uniform condition of the hair from the 
roots to the tips. An additional problem is that the absorbed 

5 dyestuffs are more easily washed from the damaged part of 
the hair than from the undamaged part of the hair. As a result 
after a few washings of the dyed hair the differences in the 
color of the dyed damaged part of the hair and the dyed 
undamaged part of the hair are more clearly visible. 

1O 

SUMMARY OF THE INVENTION 

Thus there is a great long-standing need for new dye 
precursor compounds Suitable for oxidative dye systems for 

15 coverage of the red range, which provide a considerably 
improved color Stability against Shampooing on hair of 
different quality, especially on hair that has been damaged 
by permanent Shaping and bleaching, besides good absorp 
tion properties. It is an object of the present invention to 

20 provide these new dye precursor compounds. 
Certain special new bridged pyrazole compounds attain 

this object in an outstanding manner. 
The Subject matter of the present invention thus includes 

as the bridged 4,5-diaminopyrazole compounds of formula (I) 
or their Salts with organic or inorganic acids: 

(I) 
NH2 HN 

HN NH2 
3O e s 

N-CH-Zs-(CH) -N 
R1 N R2 R3 N R1 

35 wherein 
R1 represents hydrogen, a Straight-chain or branched C 

to C-alkyl group, a C- to C-hydroxyalkyl group, a 
C- to C-aminoalkyl group, a C- to C-alkylamino 
group, a di(C1- to Cs-alkyl)amino group, a C- to 
C-alkylamino-(C- to C-alkyl) group or a di(C- to 
C-alkylamino)- C - to C-alkyl group, an aryl group or 
a heteroaryl group; 

R2 and R3, independently of each other, are the same or 
different and each represent hydrogen, a Straight-chain 
or branched C- to C-alkyl group, an aryl group, a 
heteroaryl group, a carboxylic acid group, a carboxylic 
acid ester group, an unsubstituted or Substituted car 
boxylic acid amide group, a hydroxy group or a C- to 
C-hydroxyalkyl group, or R2 and R3 together repre 
Sent an unsubstituted or Substituted C- to C-alkylene 
grOup, 

Z represents a C- to Co-alkyl diradical, which is option 
ally interrupted by a heteroatom, for example by a 
nitrogen atom, an oxygen atom or a Sulfur atom, an 
aromatic or heteroaromatic diradical, which may be 
Substituted optionally with a hydroxy group or a C- to 
Co-alkyl group and/or may be Subjected to a benzo 
condensation once or twice, or a diradical of formula 
-Ar(Alk), Ar-, wherein Ar represents an arylene 
group or a heteroarylene group (especially a phenylene 
group or a pyridylene group), which may optionally be 
Substituted, Alk represents a -CH2-group and in 
represents a number from 0 to 6; and X and y indepen 
dently of each other represent 0 or 1. 

The following bridged pyrazole compounds of formula (I) 
are, for example, Suitable: 
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-continued 
(I-w) 

NH2 HN 
HN NH2 

e s 
N N 

N N 

N / CH-CH V / 
1,2-bis(6-(4,5-diaminopyrazol-1-yl-methyl)pyridin-2-yl)ethane 

Compounds of the general formula (I), in which R1 is a 
hydrogen atom, a methyl group, a phenyl group, a thienyl 
group or a furyl group; R2 and R3, independently of each 
other, each represent a hydrogen atom, a phenyl group, a 
carboxylic acid amide group or a hydroxymethyl group; Z 
represents an unsubstituted alkylene diradical, phenylene 
diradical or heteroaryl diradical, and X and y each represent, 
independently of each other, 0 or 1, are especially preferred 
as dye compounds of the invention and in the dye compo 
Sitions of the invention. 
Compounds of formula (I), in which R1 to R3 each 

represent a hydrogen atom; Z represents an unsubstituted 
alkylene diradical, phenylene diradical or heteroaryl 
diradical, and X and y each represent, independently of each 
other, 0 or 1, are especially preferred as dye compounds of 
the invention and in the dye compositions of the invention. 
The compounds of formula (I) can be made with different 

methods. 
One possible synthesis schema 1 is described hereinbe 

low. First two equivalents of 3,5-dibromo-4-nitropyrazole 
are bridged with a dihalogenide. After conversion to the 
corresponding 5-benzylamino compound and Subsequent 
catalytic hydrogenation one obtains the corresponding 4,5- 
diaminopyrazole of the general formula (I). 

Schema 1 

Br NO2 Br NO 

2 

( \ 
n N Br N N Br 

H (CH)-R3 
-- DMF, Base Benzyl-NH2 

Zx Ho 

Hal 
(CH)-R2 

(CH)-R3 
N Br 

Zx K f 
(CH)-R2 
Hal Br NO2 

Br NO2 NH2 

( \ ( \ 
YN NH-Benzyl YN NH2 

(CH)-R3 (CH)-R3 
HFPd In , 

(CH)-R2 (CH)-R2 

-N NH-Benzyl -N NH2 

\ | \ 
Br NO2 NH2 
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However in the case of certain embodiments the prepara 
tive Schema 2 is advantageous. In the method of Schema 2 
first cyanoethyl hydrazine is reacted with dialdehydes or 
diketones to form the corresponding dihydrazones. Subse 
quently the dihydrazones So obtained are cyclized to form 
the bridged 5-aminopyrazoles. The intermediate Steps in the 
method are performed, for example, according to the pro 
cedure set forth in FR-A 1403 372. The subsequent intro 
duction of the Second pyrazole amino group into position 4, 
which for example is possible by azo coupling or nitrosation, 
Similarly makes 4,5-diaminopyrazoles of the general for 
mula (I) available. This synthesis schema 

Schema 2 

NH-CH-CH-CN 

N 
2 NC-CH-CH-NH-NH C-R2 

Base 
-- -- Z. He 

u 'A 

o= Zx i-o -Rs 
R2 R3 

NH-CH-CH-CN 

NH2 

N \ ? \ 
n 

NH2 YN NH2 

ti- R2 ti- R2 
2 Stufen 

Zx Zx 
(Literatur) 

ti- R3 ti- R3 
-N NH2 N NH2 

N 

\ / \ , 
NH2 

preferably starts with the aldehydes. 

The 5-benzylamino-3-bromo compounds from schema 1 
could be employed for introduction of a substituent in the 3 
position of the pyrazole. Ideally this can occur according to 
Schema 3, for example, by Suzuki coupling, in which 
additional coupling reactions are conceivable. 
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Schema 3 

Br NO2 R4 NO2 

( \ ( \ 
n N NH-Benzyl n N NH-Benzyl 

(CH)-R3 (CH)-R3 
Suzuki H2/Pd 

Zx --- Zx -- 

(CH)-R2 (CH)-R2 

N NH-Benzyl N NH-Benzyl 

\ \ 
Br NO R4 NO 

R4 NH2 

( \ 
N1 YNH, 
(CH)-R3 

Zx 

(CH)-R2 

/ N NH2 

\ , 
R4 NH2 

Because of the oxidation sensitivity of the 4,5- 
diaminopyrazole compounds according to the invention the 
compounds of formula (I) are preferably isolated as free acid 
adducts instead of free bases for reasons of improved 
handling. The Salts. So obtained are predominantly oxygen 
insensitive. In organic or organic acids can be used for this 
purpose. For example, citric acid, tartaric acid and especially 
hydrochloric and Sulfuric acids are preferable. 

The compounds of formula (I) are predominantly Suitable 
as dye precursor compounds in an oxidative System for 
dyeing keratin fibers. Although the compounds of formula 
(I) are especially Suitable for dyeing keratin fibers, for 
example wool, Silk or hair, especially human hair, they can 
also be used for dyeing other natural or Synthetic fibers, 
especially cotton or nylon 66. 

The Subject matter of the present invention also includes 
a composition for oxidative dyeing of keratin fibers, espe 
cially hair, which is characterized by a content of at least one 
4,5-diaminopyrazole of the general formula (I), or a Salt 
thereof with an organic or inorganic acid. 
The 4,5-diaminopyrazole of formula (I) is contained in 

the dye compositions according to the invention in an 
amount of about 0.005 to 20 percent by weight. However the 
preferred amount of the 4,5-diaminopyrazole of formula (I) 
in the dye composition according to the invention is from 
about 0.01 to 10 percent by weight and especially from 
about 0.1 to 6 percent by weight. 
The compounds of formula (I) can be used both alone and 

also in combination with the known developer and/or cou 
pler Substances, which usually are found in Oxidative dye 
System for dyeing fiber materials. 

The following known coupler Substances are particularly 
Suited for the composition according to the invention: 
N-(3-dimethylaminophenyl)-urea, 2,6-diamino-pyridine, 
2-amino-4-(2-hydroxyethyl)amino-aniSole, 2,4- 

1O 
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10 
diamino-1-fluoro-5-methyl-benzene, 2,4-diamino-1- 
methoxy-5-methylbenzene, 2,4-diamino-1-ethoxy-5- 
methyl-benzene, 2,4-diamino-1-(2-hydroxyethoxy)-5- 
methylbenzene, 2,4-di(2-hydroxyethyl)amino-1, 
5-dimethoxy-benzene, 2,3-diamino-6-methoxypyridine, 
3-amino-6-methoxy-2-(methylamino)pyridine, 2,6- 
diamino-3,5-dimethoxypyridine, 3,5-diamino-2,6- 
dimethoxypyridine, 1,3-diaminobenzene, 2,4-diamino-1- 
(2-hydroxyethoxy)-benzene, 2,4-diamino-1-(3- 
hydroxypropoxy)-benzene, 2,4-diamino-1-(3- 
methoxypropoxy)-benzene, 1-(2-aminoethoxy)-2,4- 
diaminobenzene, 2-amino-1-(2-hydroxyethoxy)-4- 
methylaminobenzene, 2,4-diaminophenoxyacetic acid, 
3-di(2-hydroxyethyl)aminoaniline, 4-amino-2-di(2- 
hydroxyethyl)amino]-1-ethoxybenzene, 5-methyl-2-(1- 
methylethyl)-phenol, 3-(2-hydroxyethyl)amino-aniline, 
3-(2-aminoethyl)-amino-aniline, 1,3-di(2,4- 
diaminophenoxy)-propane, di(2,4-diaminophenoxy) 
methane, 1,3-diamino-2,4-dimethoxybenzene, 2,6-bis(2- 
hydroxyethyl)amin otoluene, 4-hydroxyindole, 
3-dimethylaminophenol, 3-diethylaminophenol, 
5-amino-2-methylphenol, 5-amino-4-fluoro-2- 
methylphenol, 5-amino-4-methoxy-2-methylphenol, 
5-amino-4-ethoxy-2-methyl-phenol, 3-amino-2,4- 
dichlorophenol, 5-amino-2,4-dichlorophenol, 3-amino-2- 
methylphenol, 3-amino-2-chloro-6-methylphenol, 
3-aminophenol, 2-(3-hydroxyphenyl)amino-acetamide, 
5-(2-hydroxyethyl)-amino-2-methylphenol, 3-(2- 
hydroxy-ethyl)aminol-phenol, 3-(2-methoxyethyl) 
aminol-phenol, 5-amino-2-ethylphenol, 2-(4-amino-2- 
hydroxyphenoxy)ethanol, 5-(3-hydroxypropyl)amino 
2-methylphenol, 3-(2,3-dihydroxypropyl)-amino-2- 
methylphenol, 3-(2-hydroxyethyl)-amino-2- 
methylphenol, 2-amino-3-hydroxypyridine, 5-amino-4- 
chloro-2-methylphe no l, 1-naphth ol, 1,5- 
dihydroxynapthalene, 1,7-dihydroxynapthalene, 2,3- 
dihydroxynapthalene, 2,7-dihydroxynapthalene, 
2-methyl-1-naphthol acetate, 1,3-dihydroxybenzene, 
1-chloro-2,4-dihydroxybenzene, 2-chloro-1,3- 
dihydroxybenzene, 1,2-dichloro-3,5-dihydroxy-4- 
methylbenzene, 1,5-dichloro-2,4-dihydroxybenzene, 1,3- 
dihydroxy-2-methylbenzene, 1,3-dihydroxy-2,4- 
dimethylbenzene, 3,4-methylendioxyphenol, 3,4- 
methylendioxyaniline, 5-(2-hydroxyethyl)amino-1,3- 
be n Zodio X ol, 6-bromo - 1-hydroxy-3,4- 
methylendioxybenzene, 3,4-diaminobenzoic acid, 3,4- 
dihydro-6-hydroxy-1,4(2H)-benzoxazine, 6-amino-3,4- 
dihydro-1,4(2H)-benzoxazine, 3-methyl-1-phenyl-5- 
pyrazole one, 5,6-dihydroxy in dole, 5, 6 
dihydroxyindoleine, 4-hydroxyindole, 5-hydroxyindole, 
6-hydroxyindole, 7-hydroxyindole and 2.3-indoleindione, 
or their Salts. 
For production of natural and fashionable red shades it is 

especially advantageous to combine the compounds of for 
mula (I) with additional developer substances. The addi 
tional developer Substances include p-phenylenediamines, 
p-aminophenols and other 4,5-diaminopyrazoles or their 
Salts. 

Particularly the following additional developer substances 
are preferred for inclusion in the compositions of the inven 
tion: 
1,4-diaminobenzene (p-phenylendiamine), 1,4-diamino-2- 
methylbenzene (p-toluylenediamine), 1,4-diamino-2,6- 
dimethylbenzene, 1,4-diamino-2,5-dimethylbenzene, 1,4- 
diamino-2,3-dimethylbenzene, 2-chloro-1,4- 
dia minob en Zene, 4-phenyla mino a niline, 
4-dimethylaminoaniline, 4-diethylaminoaniline, 4-di(2- 
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acid chloride (Cl 45170; Basic Violet No. 10), di(4- 
aminophenyl)-(4-amino-3-methylphenyl)carbenium 
chloride (Cl 42510; Basic Violet No. 14), 1,3-bis(2,4- 
diamino-5-methylphenyl)azol-3-methylbenzene (Cl 
21010; Basic Brown No. 4), 1-(4-aminophenyl)azol-7- 
(trimethylammonio)-2-naphthol chloride (Cl 12250; 
Basic Brown No. 16), 1-(4-amino-2-nitrophenyl)azol-7- 
(trimethyl-ammonio)-2-naphthol chloride (Cl 12251; 
Basic Brown No. 17), 1-(4-amino-3-nitrophenyl)azol-7- 
(trimethylammonio)-2-naphthol chloride (Cl 12251; 
Basic Brown No. 17), 3,7-diamino-2,8-dimethyl-5- 
phenyl-phenazinium chloride (Cl 50240; Basic Red No. 
2), 1,4-dimethyl-5-(4-(dimethylamino)phenyl)azol-1,2, 
4-triazolium chloride (Cl 11055; Basic Red No. 22), 
2-hydroxy-1-(2-methoxy - phenyl) azol-7- 
(trimethylammonio)-napthalene chloride (Cl 1224.5; 
Basic Red No. 76), 2-2-((2,4-dimethoxyphenyl)-amino) 
ethenyl-1,3,3-trimethyl-3H-indole-1-ium chloride (Cl 
48055; Basic Yellow No. 11), 3-methyl-1-phenyl-4-(3- 
(trimethyl-ammonio)phenyl)-azopyrazole-5-one chlo 
ride (Cl 12719; Basic Yellow No. 57) and bis(4- 
(diethylamino)phenylphenyl carbenium hydrogen Sulfate 
(1:1) (Cl 42040; Basic Green No. 1). 
Suitable nonionic dyestuffs (especially for producing an 

improved color balance and for production of Special 
nuances) include the following: 
1-amino-2-(2-hydroxyethyl)amino)-5-nitrobenzene (HC 

Yellow No. 5), 1-(2-hydroxyethoxy)-2-(2-hydroxyethyl) 
amino)-5-nitrobenzene (HC Yellow No. 4), 1-(2- 
hydroxyethyl)amino-2-nitrobenzene (HC Yellow No. 2), 
2-(2-hydroxyethyl)-amino-1-methoxy-5-nitrobenzene, 
2-amino-3-nitrophenol, 1-(2-hydroxy-ethoxy)-3- 
methylamino-4-nitrobenzene, 2,3-(dihydroxypropoxy)-3- 
methylamino-4-nitro-benzene, 2-(2-hydroxyethyl) 
amino)-5-nitrophenol (HC Yellow No. 11), 3-(2- 
aminoethyl)amino-1-methoxy-4-nitrobenzene - 
hydrochloride (HC Yellow no.9), 1-(2-ureidoethyl) 
amino-4-nitrobenzene, 4-(2,3-dihydroxypropyl)amino 
3-nitro-1-trifluoromethylbenzene (HC Yellow No. 6), 
1-chloro-2,4-bis-(2-hydroxyethyl)-amino-5- 
nitrobenzene (HC Yellow No. 10), 4-(2-hydroxyethyl) 
amino-3-nitro-1-methylbenzene, 1-chloro-4-(2- 
hydroxyethyl)aminol-3-nitrobenzene (HC Yellow No. 
12), 4-(2-hydroxyethyl)amino-3-nitro-1- 
trifluoromethylbenzene (HC Yellow No. 13), 4-(2- 
hydroxyethyl)aminol-3-nitrobenzonitrile (HCYellow No. 
14), 4-(2-hydroxyethyl)aminol-3-nitro-benzamide (HC 
Yellow No. 15), 1-amino-4-(2-hydroxyethyl)amino-2- 
nitrobenzene (HC Red No. 7), 2-amino-4,6-dinitrophenol, 
2-ethylamino-4,6-dinitrophenol, 4-amino-2- 
nitrodiphenylamine (HC Red No. 1), 1-amino-4-di(2- 
hydroxyethyl)amino-2-nitrobenzene hydrochloride (HC 
Red No. 13), 1-amino-5-chloro-4-(2-hydroxyethyl) 
amino-2-nitrobenzene, 4-amino-1-(2-hydroxyethyl)- 
amino-2-nitrobenzene (HC Red No. 3), 4-amino-3- 
nitrophenol, 4-(2-hydroxyethyl)-amino-3-nitrophenol, 
1-(2-aminoethyl)amino-4-(2-hydroxy-ethoxy)-2-nitro 
benzene (HC Orange No. 2), 4-(2,3-dihydroxy-propoxy)- 
1-(2-hydroxyethyl)-amino-2-nitrobenzene (HC Orange 
No. 3), 1-amino-5-chloro-4-(2,3-dihydroxypropyl) 
amino-2-nitrobenzene (HC Red No. 10), 5-chloro-1,4- 
di(2,3-dihydroxypropyl)amino-2-nitrobenzene (HC Red 
No. 11), 2-(2-hydroxy-ethyl)amino-4,6-dinitrophenol, 
4-ethylamino-3-nitrobenzoic acid, 2-(4-amino-2- 
nitrophenyl)aminobenzoic acid, 2-chloro- 6 - 
methylamino-4-nitrophenol, 2-chloro- 6-(2- 
hydroxyethyl)amino-4-nitrophenol, 2-chloro-6- 

14 
ethylamino-4-nitrophenol, 2-amino-6-chloro-4- 
nitrophenol, 4-(3-hydroxypropyl)amino-3-nitrophenol, 
2,5-diamino-6-nitropyridine, 1,2,3,4-tetrahydro-6- 
nitroquinoline, 7-amino-3,4-dihydro-6-nitro-2H-1,4- 

s benzoxazine (HC Red No. 14), 1,4-bis(2-hydroxyethyl) 
amino-2-nitrobenzene, 1-(2-hydroxyethyl)amino-2- 
nitro-4-di(2-hydroxyethyl)-amino-benzene (HC Blue 
No. 2), 1-amino-3-methyl-4-(2-hydroxy-ethyl)amino)-6- 
nitrobenzene (HC Violet No. 1), 4-ethyl-(2- 
hydroxyethyl)amino)-1-(2-hydroxyethyl)amino-2- 
nitrobenzene hydrochloride (HC Blue No. 12), 4-di(2- 
hydroxyethyl)amino-1-(2-methoxyethyl)amino-2- 
nitrobenzene (HC Blue No. 11), 1-(2,3-dihydroxypropyl) 
a mino-4-methyl-(2-hydroxyethyl)-amino-2- 
nitrobenzene (HC Blue No. 10), 1-(2,3-dihydroxypropyl) 
amino-4-ethyl-(2-hydroxyethyl)amino-2-nitrobenzene 
hydrochloride (HC Blue No. 9), 1- (3- 
hydroxypropylamino)-4-di(2-hydroxyethyl)amino-2- 
nitrobenzene (HC Violet No. 2), 1-methylamino-4- 
methyl-(2,3-dihydroxypropyl)amino-2-nitrobenzene 
(HC Blue No. 6), 2-((4-amino-2-nitrophenyl)amino)-5- 
dimethyl-amino-benzoic acid (HC Blue No. 13), 1,4-di 
(2,3-dihydroxypropyl)aminol-9,10-anthraquinone, 
1-(2-hydroxyethyl)amino-4-methylamino- 9,10 
anthraquinone (Cl 61505, disperse Blue No. 3), 2-(2- 
aminoethyl)aminol-9,10-anthraquinone (HC Orange No. 
5), 1-hydroxy-4-(4-methyl-2-sulfophenyl)aminol-9,10 
anthraquinone, 1-(3-aminopropyl)amino-4- 
methylamino-9,10-anthraquinone (HC Blue No. 8), 1-(3- 
aminopropyl)aminol-9,10-anthraquinone (HC Red No. 
8), 1,4-diamino-2-methoxy-9,10-anthraquinone (Cl 
62015, disperse Red No. 11, Solvent Violet No. 26), 
1,4-dihydroxy-5,8-bis(2-hydroxyethyl)aminol-9,10 
anthraquinone (Cl 62500, Disperse Blue No. 7, Solvent 
Blue No. 69), 1-di(2-hydroxyethyl)aminol-3-methyl-4- 
(4-nitrophenyl)azol-benzene (Cl 11210, disperse Red 
No. 17), 4-(4-aminophenyl)azol-1-di(2-hydroxyethyl) 
aminol-3-methylbenzene (HC Yellow No. 7), 2,6- 
diamino-3-(pyridine-3-yl)a Zopyridine, 2-((4- 
(acetylamino)phenyl)-azo)-4-methylphenol (Cl 11855; 
Disperse Yellow No. 3). 
From the group of direct-dyeing dyestuffs 2-amino-4,6- 

dinitrophenol, 2-ethylamino-4,6-dinitrophenol, 2-(2- 
hydroxyethyl)amino-4,6-dinitrophenol and dyestuffs of the 
general formula (II): 

1O 
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35 

40 

45 

(II) 
OH 

Cl NHR 

50 

NO2 

55 

wherein R is hydrogen, methyl, ethyl or hydroxyethyl, are 
especially preferred. 
The total concentration of direct-dyeing dyestuffs in the 

composition according to the invention amounts to about 0.1 
60 to 10 percent by weight, preferably about 0.1 to 5 percent by 

weight. 
Understandably the dyestuffs, in So far as they are bases, 

can also be used in the form of their physiologically com 
patible Salts with organic or inorganic acids, for example 

65 hydrochloric acid or Sulfuric acid, and/or, in So far as they 
have an aromatic OH group, in the form of their salts with 
bases, for example as alkali phenolates. 
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The above-described combinations of the compounds of 
formula (I) with oxidative hair dye pre-cursor compounds 
and/or direct dyeing dye compounds are applied for dyeing 
in a Suitable dye carrier. 

Furthermore additional conventional additive ingredients 
can be included in the compositions according to the inven 
tion. These additive ingredients can, for example, include 
antioxidants Such as ascorbic acid, thioglycolic acid or 
Sodium Sulfite, as well as perfume oils, penetration agents, 
buffer Systems, complex formers, preservatives, wetting 
agents, emulsifiers, thickeners and care materials. 
The form of the dye composition according to the inven 

tion can be a Solution, especially an aqueous or aqueous/ 
alcoholic Solution. However compositions according to the 
invention in the form of a creams, a gel or an emulsion are 
especially preferred. Their composition includes a mixture 
of dyestuff components with conventional cosmetic additive 
ingredients Suitable for this Sort of preparation. 

Conventional additives for Solutions, creams, emulsion or 
gels include, for example, Solvents, Such as water, lower 
aliphatic alcohols, for example, ethanol, propanol or 
isopropanol, glycerol or glycols, Such as 1,2-propylene 
glycols, wetting agents or emulsifiers from the classes of 
anionic Surfactants, cationic Surfactants, amphoteric Surfac 
tants and nonionic Surfactants, Such as fatty alcohol Sulfates, 
ethoxylated fatty alcohol Sulfates, alkyl Sulfonates, alkyl 
benzene Sulfonates, ethoxylated nonylphenols, fatty acid 
alkanolamides and ethoxylated fatty acid esters; thickeners, 
Such as higher fatty alcohols, Starches, cellulose derivative 
compounds, petrolatum, paraffin oils and fatty acids, as well 
as care materials, Such as cationic resins, lanolin derivative 
compounds, cholesterol, pantothenic acid and betaines. The 
above-mentioned ingredients are used in a common amount 
Suitable for their purposes, for example the wetting agents 
and emulsifiers are used in a concentration of about 0.1 to 30 
percent by weight, the thickeners in an amount of about 0.1 
to 30 percent by weight the care materials in a concentration 
of about 0.1 to 5.0 percent by weight. 

The ready-to-apply or ready-to-use hair dye mixture 
according to the invention is prepared by mixing the dye 
composition containing at least one compound of formula (I) 
together with an oxidizing agent just prior to use. 

The oxidizing agent used for this type of dye composition 
is mainly hydrogen peroxide or its addition compounds with 
urea, melamine, Sodium borate or Sodium carbonate. Prima 
rily an oxidizing composition is mixed with the dye 
composition, which is a 3 to 6 percent acqueous Solution of 
hydrogen peroxide or its addition compounds. The weight 
ratio of the dye composition to the oxidizing composition in 
the mixture is preferably about 5:1 to 1:3, especially pref 
erably from 1:1 to 1:2. Larger amounts of oxidizing agent, 
above all, are used when the dyestuff concentration in the 
hair dye composition is higher, or when a stronger bleaching 
of the hair is intended. It is also possible to use air oxygen 
for oxidation of the dyestuff instead of the above-described 
oxidizing composition. 

The pH value of the ready-to-apply or ready-to-use hair 
dye mixture according to the invention is determined by the 
alkali content in the dye composition and the acid concen 
tration in the oxidizing composition. The pH of the dye 
composition is from about 6 to about 11.5 and the pH of the 
oxidizing composition from about 2 to about 6.5. According 
to its composition the dye composition according to the 
invention can react like a weak acid, neutral composition or 
like an alkaline composition. The pH of the ready-to-apply 
or ready-to-use hair dye mixture is then from about 3 to 11, 
preferably from 5 to 10. The basic pH adjustment occurs 
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preferably with ammonia, however also with organic 
amines, for example 2-amino-2-methyl-1-propanol, tris 
(hydroxymethyl)aminomethane, monoethanolamie and tri 
ethanolamine or also inorganic bases, Such as Sodium 
hydroxide and potassium hydroxide. Inorganic or organic 
acids, Such as phosphoric acid, acetic acid, lactic acid, 
ascorbic acid, citric acid or tartaric acid, can be used to 
adjust the pH in the acid range. 

Subsequently when dyeing hair with the ready-to-apply or 
ready-to-use hair dye mixture according to the invention it 
is applied to the hair in an amount Sufficient for the dyeing 
of the hair, according to the abundance of the hair, usually 
about 60 to 200 grams. Then the mixture is allowed to act on 
the hair for a sufficient time interval at about 15 C. to 50 
C., preferably at about 30° C. to 40° C., for about 10 to 45 
minutes, preferably about 30 minutes. Subsequently the 
mixture is rinsed from the hair and dried. The hair is 
optionally washed with a shampoo, if necessary, and option 
ally after-rinsed with a weak organic acid, for example citric 
or tartaric acid. Then the hair is dried. 
The dye compositions according to the invention contain 

ing the 4,5-diaminopyrazoles of formula (I) provide hair 
dyeing with outstanding color fastness, especially light 
fastness, wash fastneSS and rubbing fastness. In regard to 
their color-imparting properties the hair dye compositions 
according to the invention provide a broad palette of differ 
ent color Shades, especially in the fashionable red range, 
according to the type and amounts of the various dye 
compound ingredients. A special color intensity and bright 
neSS characterize the color Shades produced according to the 
invention. Very good color properties are provided by the 
dye composition according to the present invention. Particu 
larly the hair dye composition also provides uniform and 
maintainable good dyeing on pre-damaged hair, which has 
been damaged to various different extents. 

The following examples illustrate the above-described 
invention in more detail, but the details in these examples 
should not be considered as limiting the claims appended 
hereinbelow. 

EXAMPLES 

Example 1 

Preparation of 1,2-bis-(4,5-diaminopyrazol-1-yl) 
ethane tetrahydrochloride 

Step 1.1: Glyoxal-bis-(2-(2-cyanoethyl))hydrazone 
To 170.2 g of 2-cyanoethylhydrazine 145.1 g of 40% 

glyoxal are added drop-wise with mild cooling So that a 
temperature of 40 C. is not exceeded. Subsequently the 
reaction mixture is stirred further for about 1 hour at room 
temperature, whereby the hydraZone crystallizes out. The 
product is filtered with Suction, pressed Sufficiently and 
dried. 

Yield: 
Melting Point: 
"H-NMR (DMSO-d): 

170.5 g beige crystals 
96 to 97 C. 
8 = 2.66 ppm (t, J = 10.75 Hz, 2H); 
3.29 ppm(dt, J = 10.75 Hz, J = 8 Hz, 2H); 
7.32 ppm(s, 2H); 7.33 ppm (t, J = 8 Hz, 2H). 

Step 1.2: 1,2-bis-(5-aminopyrazol-1-yl)ethane 
17.3 g of hydrazone from step 1.1 are heated in 150 ml 

butoxyethanol together with 10.1 g of potassium-tert 
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butylate at 110° C. After one hour the reaction mixture is 
cooled and filtered with Suction to obtain the precipitated 
crystals. After washing with a little butoxyethanol and 
drying 18.2 g of copper colored flakes with a metallic luster 
are obtained. 

Melting Point: 2O8 to 209 C. 
"H-NMR (DMSO-d): 8 = 4.17 ppm(s, 4H); 5.06 ppm(s, 4H); 7.27 

ppm (d. JH = 3 Hz, 2H); 7.10 ppm 
(d. JH = 3 Hz, 2H). 

Step 1.3: 1,2-bis-(5-amino-4-nitrosopyrazol-1-yl) 
ethane O2HCl 

10 g of 1,2-bis-(5-aminopyrazol-1-yl) ethane from Step 
1.2 are mixed with 29.6 g of concentrated hydrochloric acid 
in 150 ml of tetrahydrofuran with cooling to 0 to 5 C. 12.2 
g of isopentyl nitrite are added drop-wise within 30 minutes 
to the resulting reaction mixture, which is then Stirred for 
three hours. The yellow Suspension is filtered under vacuum 
and the final product is thus obtained without further puri 
fication. 

Step 1.4: 1,2-bis-(4,5-diaminopyrazol-1-yl) 
ethane 04HCl 

The crude product from step 1.3 in 150 ml water is 
hydrogenated with 1.5g palladium (10% activated carbon) 
under a slightly elevated hydrogen preSSure. After Six hours 
the catalyst is filtered off and the filtrate concentrated under 
reduced pressure to about 50 ml. After the addition of 100 
ml concentrated hydrochloric acid the mixture is stirred for 
30 minutes in an ice bath, the residue is filtered with Suction 
and dried under Vacuum. 

Yield: 
Melting Point: 
"H-NMR (DMSO-d): 

11.1 g of a beige product 
>250° C. 
8 = 4.27 ppm(s, 4H); 6.80 ppm (s, broad, 8H); 
7.32 ppm(s, 2H); 9.95 ppm (s, broad, 4H). 

FAB-MS: 223 M+H" 

(FAB-MS means fast atom bombardment mass spectroscopy) 

Example 2 

Preparation of 1,2-bis-(4,5-diaminopyrazol-1-yl) 
ethane Sulfate 

3.23 g of 1,2-bis-(5-amino-4-nitrosopyrazol-1-yl)ethane 
dihydrochloride from Example 1, Step 1.3, are neutralized in 
50 ml water with an ammonia solution. The precipitate 
obtained is filtered with Suction and hydrogenated in 30 ml 
of 2-methoxyethanol under a slight excess hydrogen pres 
sure on 0.2 g of palladium (10% activated carbon). After 6 
hours the catalyst is filtered off, the filtrate is cooled in an ice 
bath and Stirred while one gram of concentrated Sulfuric acid 
is added drop-wise. The precipitated product is filtered with 
Suction and re-crystallized from 30 ml ethanol/water 1:1. A 
beige product is obtained after filtering and drying in 
Vacuum in an amount of 1.7 g. 

Melting Point: >250° C. 
Elemental analysis: (CHNxHSO, M=320.33) 
Accounting for the presence of 1.44% crystallization 

water the following values result: 
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1O 
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% C % H % N % S 

Calc.: 29.56 5.12 34.48 9.87 
Found: 29.40 4.90 33.60 9.90 

Example 3 

1,4-bis-(4,5-diaminopyrazol-1-yl-methyl) 
benzene O4HCl 

Step 3.1: 3-(N-4-(2-cyanoethyl)hydrazonomethyl 
benzyliden-hydrazino)propionitrile 

To a suspension of 102 g terephthaldehyde in 700 ml 
methanol 129.4 g of 2-cyanoethylhydrazine are added drop 
wise within 20 minutes. The temperature increases to about 
50 C., and an orange-red Solution generally arises. After 
about 10 minutes further crystallization occurs. Stirring 
continues for 30 minutes and a precipitate that appears is 
filtered with Suction. After washing with a little cold metha 
nol the precipitate is dried under vacuum. 187 g of beige 
colored product are produced. 

Melting Point: 111 to 113° C. 
Elemental analysis: (CHN, M=268.32) 

% C % H % N 

Calc.: 62.67 6.O1 31.32 
Found: 62.40 6.08 31.48 

Step 3.2 1,4-bis-(5-diaminopyrazol-1-yl-methyl) 
benzene 

The 3-(N'-(4-(2-cyanoethyl) hydrazonomethyl)- 
benzyliden-hydrazino)propionitrile obtained in step 3.1 is 
heated in 750 ml butanol/45g potassium tert-butylate at 75 
C. After 2 hours the reaction mixture is cooled to room 
temperature and filtered to obtain a precipitate. After wash 
ing the precipitate with a little cold butanol and drying it 
under Vacuum 91.1 g of bright brown product are obtained. 

Melting Point: 204 to 206° C. 
'H-NMR (DMSO-d): 8=5.07 ppm (s, 4H); 5.21 ppm (s, 

4H); 5.29 ppm (d. J.-3.1 Hz, 2H); 7.06 ppm (d. J.-3.1 
Hz, 2H); 7.07 ppm (s, 4H). 

Elemental analysis: (CHN, M=268.32) 

% C % H % N 

Calc.: 62.67 6.O1 31.32 
Found: 62.61 6.13 31.49 

Step 3.3 1,4-bis-(5-amino-4-nitrosopyrazol-1-yl 
methyl)benzene2HCl 

2.2 g of 1,4-bis-(5-aminopyrazol-1-yl-methyl)benzene 
from step 3.2 are suspended in 40 ml ethanol, mixed with 1.9 
g of concentrated hydrochloric acid and Subsequently mixed 
drop-wise with 2.2 g of isoamyl nitrite in an ice bath within 
15 minutes. After another three hours of Stirring in the ice 
bath the reaction mixture is filtered with Suction and dried. 
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2.7 g of a reddish solid is obtained, which is further 
processed as a crude product. 

Step 3.4 1,4-bis-(4,5-diaminopyrazol-1-yl-methyl) 
benzeneo4HCl 

2.7 g of the 1,4-bis-(5-amino-4-nitrosopyrazol-1-yl 
methyl)benzene dihydrochloride from step 3.3 are hydroge 
nated in 40 ml ethanol with 0.3 g palladium (10% activated 
carbon) under a slightly elevated hydrogen pressure. After 
five hours the catalyst is filtered off. 20 ml ethanolic hydro 
chloric acid are added to the filtrate with stirring for 30 
minutes, the filtrate is filtered and dried in vacuum. 

Yield: 2.5 g of a beige product. The titration with 0.1 N 
Sodium hydroxide established that the product is the tetra 
chloride. 

"H-NMR (DMSO-d): 85.15 ppm (s, 4H); 5.7 ppm (s, 
broad, NH and water); 7.14 ppm (s, 4H); 7.29 ppm (s, 2H); 
9.90 ppm (s. broad, 4H). FAB-MS: 299 M+H" 

Example 4 

1,3-bis-(4,5-diaminopyrazol-1-yl-methyl) 
benzeneo4HCl 

Step 4.1: 1,3-bis-(3,5-dibromo-4-nitropyrazol-1-yl 
methyl)benzene 

13.54 g of 3,5-dibromo-4-nitropyrazole, 11.1 g potassium 
carbonate, 0.8 g of potassium iodide and 6.6 g C, 
O'-dibromo-m-xylene are heated to 100° C. in 40 ml of 
dimethyl formamide. After 50 minutes the reaction mixture 
is allowed to cool and poured into 400 ml water. The 
precipitate is filtered, washed with water and dried in 
WCUU. 

Yield: 13.9 g of yellow product. 
"H-NMR (DMSO-d): 8=5.53 ppm (s, 4H); 7.03 ppm (s, 

1H); 7.24 ppm (d, J-12.85 Hz, 2H); 7.43 ppm (t, 
J-12.85 Hz, 1H). 

Step 4.2: 1,3-bis-(5-benzylamino-3-bromo-4- 
nitropyrazol-1-yl-methyl)-benzene 

13.9 g of 1,3-bis-(3,5-dibromo-4-nitropyrazol-1-yl 
methyl)benzene from Step 4.1 are heated together with 6.5g 
of benzylamine in 130 ml of n-propanol for 2 hours at 95 
C. Subsequently the reaction mixture is cooled and poured 
into 400 ml water. The precipitate is filtered with suction and 
recyrstallized from 150 ml of acetonitrile. 

Yield: 6.6 g. 
"H-NMR (DMSO-d): 8=4.51 ppm (d, J, 11 Hz, 4H); 

5.22 ppm (s, 4H); 6.75 ppm (s, 1H); 7.04 ppm (d, J-11 
Hz, 2H); 7.16 ppm (d. J.-11 Hz, 2H); 7.2-7.4 ppm (m, 
6H); 8.01 ppm (t, J-11 Hz, 2H). 

Step 4.3: 1,3-bis-(4,5-diaminopyrazol-1-yl-methyl)- 
benzeneo4HCl 

1.7g of 1,3-bis-(5-benzylamino-3-bromo-4-nitropyrazol 
1-yl-methyl)benzene from step 4.2 in 30 ml 
2-methoxyethanol are hydrogenated for 3 hours at 50° C. 
with 0.2 g of palladium (10% activated carbon) and 5 bar 
hydrogen. Subsequently the reaction mixture is cooled, 
filtered and evaporated to dryness. The residue is taken up in 
20 ml of ethanolic hydrochloric acid so that crystallization 
occurred. The resulting mixture is filtered to obtain the 
crystalline precipitate, which is dried in vaccuum to obtain 
1.5 g of a beige product. Titration with 0.1 N sodium 
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hydroxide established that the product is the tetrahydrochlo 
ride. 

FAB-MS: 299 M+H" 

Example 5 

Preparation of 1,3-bis-(4,5-diaminopyrazol-1-yl) 
propaneo4HCl 

Step 5.1: 1,3-bis-(3,5-dibromo-4-nitro-pyrazol-1-yl) 
propane 

In 60 ml dimethylformamide 27.01 g of 3,5-dibromo-4- 
nitropyrazole, 16.4 g of Sodium acetate and 11 g of 1,3- 
dibromopropane are heated at 100° C. The reaction mixture 
is cooled after two hours and poured with stirring into 500 
ml of ice water. The precipitated product is filtered with 
Suction, washed thoroughly with water and dried in vacuum 
at 60° C. 

Yield: 25.6 g of beige product Melting Point: 194 to 198° 
C 

Elemental analysis: (CHBr, NO, M=581.82) 

% C % H % N 

Calc.: 18.58 1.04 14.44 
Found: 18.43 1.05 14.2O 

Step 5.2: 1,3-bis-(5-benzylamino-3-bromo-4- 
nitropyrazol-1-yl)-propane 

11.6 g of 1,3-bis-(3,5-dibromo-4-nitropyrazol-1-yl) 
propane from Step 5.1 are heated together with 6.5 g of 
benzylamine in 180 ml of n-propanol for 1 hour at 100 C. 
Subsequently the reaction mixture is cooled and poured into 
1000 ml water. The precipitate is filtered with Suction, 
washed with water and dried in vacuum at 60° C. 

Yield: 10.9 g yellow product Melting Point: 148 to 151 
C 

Elemental analysis: (CHBrNO, M=634.30) 

% C % H % N 

Calc.: 43.55 3.50 17.67 
Found: 43.85 3.54 17.38 

Step 5.3: 1,3-bis-(4,5-diaminopyrazol-1-yl)- 
propaneo4HCl 

3.1 g of 1,3-bis-(5-benzylamino-3-bromo-4-nitropyrazol 
1-yl)propane from step 5.2 in 80 ml 2-methoxyethanol are 
hydrogenated for 6 hours at room temperature with 0.4 g of 
palladium (10% activated carbon) and 5 bar hydrogen. 
Subsequently the reaction mixture is filtered and evaporated 
nearly to dryness. The residue is taken up in 20 ml of ethanol 
and 20 ml of 2 N hydrochloric acid with stirring so that 
crystallization occurred. The resulting mixture is filtered to 
obtain the crystalline precipitate, which is dried in vacuum 
to obtain 0.2 g of a beige product. Titration with 0.1 N 
Sodium hydroxide established that the product is the tetrahy 
drochloride. 

'H-NMR (DMSO-d): Ö=2.05 ppm (t broadened, J-11 
Hz, 2H); 3.96 ppm (t, J-11 Hz, 4H); 4.01 ppm (s, broad, 
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NH and water); 7.28 ppm (s, 2H); 9.82 ppm (s. broad, 4H). 
FAB-MS. 237 M+H" 

Example 6 

1,3-bis-(4,5-diamino-3-phenylpyrazol-1-yl) 
propaneo4HCl 

Step 6.1: 1,3-bis-(5-benzylamino-4-nitro-3-phenyl 
pyrazol-1-yl)propane 

3.7 g of 1,3-bis-(5-benzylamino-3-bromo-4-nitropyrazol 
1-yl)propane from step 5.2 in 40 ml 1,2-dimethoxyethane 
are mixed under nitrogen with 3.8 g. phenyl boric acid, 1.2 
g of tetrakis(triphenylphosphin)palladium (O) and a Solution 
of 8.3 g of potassium carbonate in 30 ml water. The resulting 
reaction mixture is Subsequently heated under reflux under 
nitrogen. After five hours the reaction mixture is heated over 
Silica gel (hyflo Super-gel of Celite Co.), filtered and the 
filtrate cooled in an ice bath. The precipitate coming down 
is filtered, washed with water and recrystallized from 50 ml 
ethanol. After drying in vacuum at 60° C. one obtains 1.5 g. 
of a yellow product. 

Melting point: 142 to 144 C. 
"H-NMR (DMSO-d): 8=2.35 ppm (t broadened, J-11 

Hz, 2H), 4.22 ppm (t, J-11 Hz, 4H); 4.74 ppm (d. 
J-11 Hz, 4H); 7.1 to 7.4 ppm (m, 20H); 7.70 ppm (d. 
J–11 Hz, 2H). 

Step 6.2: 1,3-bis-(4,5-dibromo-4-nitro-3-phenyl 
pyrazol-1-yl)propane 4HCl 

1.5 g 1,3-bis-(5-benzylamino-4-nitro-3-phenylpyrazol-1- 
yl)propane in 50 ml acetic acid from Step 6.1 are hydroge 
nated for 15 hours with 1.5g of palladium (10% activated 
carbon) and 5 bar hydrogen. Subsequently the reaction 
mixture is filtered and evaporated to dryneSS. The residue is 

Example Coupler, grams 
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taken up in 20 ml of ethanol and 10 ml of 2N hydrochloric 
acid and heated under reflux conditions for three hours. A 
Viscous precipitate appeared after cooling in an ice bath. The 
Supernatant Solution is decanted and taken up in 20 ml of 
ethanolic hydrochloric acid. 0.5g of beige product resulted. 
'H-NMR (DMSO-d): Ö=2.18 ppm (t broadened, J-11 

Hz, 2H); 3.50 ppm (s, broad, NH and water); 4.02 (t, 
J=11 Hz, 4H); 7.2 to 7.7 ppm (m, 10H); 10.10 ppm (s 
broad, 4H). 
FAB-MS: 389 M+H" 

Example 7 

Basic Oxidation Hair Dye Composition 

0.30 g ascorbic acid 
0.40 g sodium sulfite 

10.00 g sodium lauryl ether sulfate, 28% aqueous solution 
7.85 g ethanol 
0.92 g pyrazole of formula (I) according to example 1 

y g coupler according to table I 
9.10 g ammonia, 25% aqueous solution 

to 100.0 g water, demineralized. 

Immediately prior to application 100 grams of each of the 
above-described dye compositions are mixed with 100 
grams of a 6% aqueous hydrogen peroxide Solution. The 
obtained ready-to-apply dye Solutions are applied to 
bleached hair in the required amount to dye the hair. After 
an acting time of 30 minutes at 40 C. the hair is washed 
with a shampoo, rinsed with water and dried. The resulting 
colors and intensities for the dyed hair are tabulated in Table 
I. 

TABLE I 

HAIR COLORS AND INTENSITIES OBTAINED WITH HAIR DYE 
COMPOSITIONS ACCORDING TO THE EXAMPLE 7 

Color 
Shade Intensity 

0.28 g resorcinol Rose O 
0.31 g 1,3-dihydroxy-2-methylbenzene Rose O 
0.35 g 1,3-dihydroxy-2,4-dimethylbenzene Red-blond -- 
0.27 g 3-aminophenol Copper-gold ---- 
0.31 g 5-amino-2-methyphenol Orange-red ---- 
0.64 g 5-((2-hydroxyethyl)-amino)-2- Black- ---- 
methoxyaniline dihydrochloride violet 
0.56 g 6-amino-3,4-dihydro-2H- Red-violet ---- 
1,4-benzoxazine dihydrochloride 
0.52g 3,4-dihydro-6-hydroxy- Ash-blond ---- 
1,4(2H)-benzoxazine sulfate(2:1)hydrate(2:1) 
0.59 1,3-diamino-4-methoxy- Wine-red ---- 
benzene sulfate 
0.60 1,3-diamino-4-(2-hydroxy-ethoxy)-benzene Dark violet ---- 
dihydrochloride 
1.08 g 1,3-di(2,4-diaminophenoxy)propane Dark wine- ---- 
tetrahydrochloride Red 
0.36 g 1-chloro-2,4-dihydroxybenzene Raspberry ---- 
0.57 g 3-amino-6-methoxy-2-(methylamino)- Blue-violet ---- 
pyridine hydrochloride 
0.35 g 5-hydroxy-1,3-benzodioxole Cognac -- 
0.43 g 5-amino-1,3-benzodioxole Raspberry -- 
hydrochloride 
0.54 g 5-((2-hydroxyethyl)-amino)-1,3- Chimney- ---- 
benzodioxole hydrochloride red 
0.36 g 1-naphthol Violet ---- 
0.44 g 4-methoxy-1-naphthol Violet -- 
0.50 g 1-acetoxy-2-methylnaphthol Red-violet ---- 
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TABLE I-continued 

HAIR COLORS AND INTENSITIES OBTAINED WITH HAIR DYE 
COMPOSITIONS ACCORDING TO THE EXAMPLE 7 

Example Coupler, grams Shade 

7.20 0.61 g 3,5-diamino-2,6-dimethoxypyridine Wine-red 
dihydrochloride 

7.21 0.40 g 1,7-dihydroxynaphthalene Violet 
7.22 0.45 g 3-dimethylaminophenyl urea Steel-blue 
7.23 0.33 g 4-hydroxyindole Red-violet 
7.24 0.39 g 3-amino-2-chloro-6-methylphenol Copper-red 
7.25 0.56 g 2-chloro-5-((2,2,2-trifluoroethyl)amino)- Wine-red 

phenol 
7.26 0.45 g 3-amino-2,4-dichlorophenol Bordeaux 
7.27 0.36 g 5-amino-2-chlorophenol Glowing Red 

(O) = medium; 
(+) = strong; 
(++) = very strong 

Example 8 

Basic Oxidation Hair Dye Composition 

0.30 g ascorbic acid 
0.40 g sodium sulfite 

10.00 g sodium lauryl ether sulfate, 28% aqueous solution 
7.85 g ethanol 
1.11g pyrazole of formula (I) according to example 3 

y g coupler according to table II 
9.10 g ammonia, 25% aqueous solution 

to 100.0 g water, demineralized. 

Immediately prior to application 100 grams of each of the 
above-described dye compositions are mixed with 100 
grams of a 6% aqueous hydrogen peroxide Solution. The 
ready-to-apply dye Solutions are applied to bleached hair 
Samples in the required amount to dye the hair. After an 
acting time of 30 minutes at 40 C. the hair is washed with 
a shampoo, rinsed with water and dried. The resulting colors 
and intensities of the dyed hair are tabulated in Table II. 

TABLE II 

HAIR COLORS AND INTENSITIES OBTAINED WITH HAIR DYE 
COMPOSITIONS ACCORDING TO EXAMPLE 8 

Color 
Example Coupler, grams Shade Intensity 

8.1 0.56 g resorcinol Raspberry -- 
8.2 0.54 g 3-aminophenol Wine-red ---- 
8.3 0.62 g 5-amino-2-methyphenol Copper-Red ---- 
8.4 1.28 g 5-((2-hydroxyethyl)amino)- Black, Violet ---- 

2-methoxyaniline dihydrochloride Reflex 
8.5 1.20 g 1,3-diamino-4-(2-hydroxy- Red-black ---- 

ethoxy)-benzene dihydrochloride 
8.6 2.16 g 1,3-di(2,4-diaminophenoxy) Black, Red ---- 

propane tetrahydrochloride Reflex 
8.7 0.90 g N-(3-dimethylamino- Dark blue ---- 

phenyl)-urea 

(O) = medium; 
(+) = strong; 
(++) = very strong 
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Color 
Intensity 

---- 

-- 

---- 

---- 

---- 

---- 

---- 

---- 

Examples 9-11 

Basic Creamy Oxidation Hair Dye Composition 

15.00 g cetyl stearyl alcohol (50/50) 
5.00 g glyceryl monostearate 
2.00 g cocamide DEA 

10.00 g sodium lauryl ether sulfate, 28% aqueous solution 
0.30 g ascorbic acid 
0.40 g sodium sulfite 

X g dyestuff according to Table III 
4.50 g ammonia, 25% aqueous solution 

to 100.0 g water, demineralized. 

The pH of the cream is between 10.1 and 10.5. 
Immediately prior to application 100 grams of each of the 

above-described dye compositions are mixed with 100 
grams of a 6% aqueous hydrogen peroxide Solution. The 
obtained ready-to-apply dye Solutions are applied to 
bleached hair Samples in the required amount to dye the hair. 
After an acting time of 30 minutes at 40 C. the hair samples 
are washed with a shampoo, rinsed with water and dried. 
The resulting compositions and colors of the dyed hair 
samples are tabulated in Table III. 

TABLE III 

THREE DYE COMPOSITIONS ACCORDING TO EXAMPLES 9 to 11 
AND HAIR COLORS OBTAINED BY DYEING HAIR WITH THEM 

DYESTUFF 9 1O 11 

Pyrazole according to Ex. 2 4.26 g 
Pyrazole according to Ex. 4 4.26 g 
Pyrazole according to Ex. 5 2.22 g 
3-aminophenol 0.22 g 
4-amino-3-methylphenol 0.01 g 0.10 g 
5-amino-2-methyl-phenol 0.39 g 
3-amino-2-chloro- 1.01 g 0.30 g 
6-methylphenol 
1,3-dihydroxybenzene 0.56 g 
2-amino-6-chloro- 0.51 g 
4-nitrophenol.HCl 
2-chloro-6-(ethylamino)- 0.05 g 
4-nitrophenol 
1,4-diamino-2-methyl- 0.31 g 
benzene sulfate 
1,4-diamino-2-(2-hydroxy- 0.20 g 
ethyl)-benzene sulfate 
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TABLE III-continued 

THREE DYE COMPOSITIONS ACCORDING TO EXAMPLES 9 to 11 
AND HAIR COLORS OBTAINED BY DYEING HAIR WITH THEM 

DYESTUFF 9 1O 11 

N-(3-dimethylaminophenyl)- 0.34g 
Ca 

Hair Color Glowing Bright Black with 
obtained Bright Red-gold red-violet 

Red reflex 

Example 12 

Gel-form Oxidation Hair Dye Composition 

15.00 g oleic acid 
3.00 g glycerol 
7.00 g isopropanol 
0.50 g ascorbic acid 
0.40 g sodium sulfite 
0.40 g sodium hydroxide 

10.00 g ammonia, 25% aqueous solution 
1.00 g pyrazole according to example 2 
0.31 g 1,4-diamino-2-methylbenzene sulfate 
0.20 g 1,4-diamino-2-(2-hydroxyethyl)benzene sulfate 
0.10 g 4-amino-3-methylphenol 
0.46 g 1,3-diamino-4-(2-hydroxyethoxy)benzene dihydrochloride 
0.24 g 5-amino-2-methylphenol 
0.21 g 3-aminophenol 

to 100.0 g water, demineralized. 

The gel had a pH of 10.8. 
Immediately prior to application 100 grams of the above 

described dye composition are mixed with 100 grams of a 
6% aqueous hydrogen peroxide Solution. The obtained 
ready-to-apply dye Solution is applied to 50% gray hair in 
the required amount to dye the hair. After an acting time of 
30 minutes at 40 C. the hair is washed with a shampoo, 
rinsed with water and dried. The hair is dyed black with an 
aubergine refleX. 

Example 13 

Acidic Creamy Oxidation Hair Dye Composition 

15.00 g cetyl stearyl alcohol (50/50) 
5.00 g glyceryl monostearate 
2.00 g cocamide DEA 

10.00 g sodium lauryl ether sulfate, 28% aqueous solution 
0.30 g ascorbic acid 
0.40 g sodium sulfite 
0.56 g pyrazole according to example 3 
0.67 g pyrazole according to example 6 
0.25 g 5-((2-hydroxyethyl)amino-1,3-benzodioxole hydrochloride 
0.18 g 3-amino-2-chloro-6-methylphenol 
0.22 g 6-amino-3,4-dihydro-2H-1,4-benzoxazine dihydrochloride 

to 100.0 g water, demineralized. 

The pH of the cream is adjusted with ammonia, 25%, to 
pH=6.6. 

Immediately prior to application 100 grams of the above 
described dye carrier composition are mixed with 100 grams 
of a 6% aqueous hydrogen peroxide Solution. The obtained 
ready-to-apply dye Solution is applied to various different 
hair Samples (see table IV) in the required amount to dye the 
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hair. After an acting time of 30 minutes at 40 C. the hair is 
washed with a shampoo, rinsed with water and dried. The 
resulting colors of the dyed hair are tabulated in Table IV. 

TABLE IV 

COLORS OF DIFFERENT HAIR SAMPLES DYED WITHA 
COMPOSITION ACCORDING TO THE INVENTION 

UNDYED HAIR SAMPLES DYED COLOR 

White YAK HAIR 
HUMAN HAIR, up to 50% Gray 

AUBERGINE 
AUBERGINE, Gray portion 
completely covered 

HUMAN HAIR, medium brown dark AUBERGINE 

Example 14 

Comparative Example: Comparative Test of Color 
Stability 

Dye Carrier Composition 

0.30 g ascorbic acid 
0.40 g sodium sulfite 

10.00 g sodium lauryl ether sulfate, 28% aqueous solution 
7.85 g ethanol 
X pyrazole of formula (I) according to tables V to VIII 

0.31 g 5-amino-2-methylphenol 
9.10 g ammonia, 25% aqueous solution 

to 100.0 g water, demineralized. 

Immediately prior to application 100 grams of each of the 
above-described dye carrier composition are mixed with 100 
grams of a 6% aqueous hydrogen peroxide Solution. The 
obtained ready-to-apply dye Solutions are applied to hair 
Samples described hereinbelow in the required amount to 
dye the hair. After an acting time of 30 minutes at 40 C. the 
hair is washed with a shampoo, rinsed with water and dried. 
After that the L*a*b*-values of the reference or control 
Samples are measured. Subsequently the Samples are sham 
pooed for one minute, three times each, dried and the 
L*a*b*-values are again measured. The results of these 
comparative experiments are summarized in Table V to VIII. 
The results of dyeing the following different hair samples 

with these dye compositions are described hereinbelow. 
a) Human hair, medium blond 
This human hair is not previously dyed, bleached or 

waved. 

b) Human hair, bleached 
This medium blond human hair is treated for 15 minutes 

at 40 C. with a commercial bleaching agent, rinsed with 
water and then dried. 

c) Human hair, permanent waved. 
This medium blond human hair is treated for 20 minutes 

at 40 C. with a commercial permanent wave composition, 
then fixed, post-treated with a conventional hair care rinse 
agent, rinsed with water and then dried. 
The AE values for color changes in L*a*b*-System are 

calculated with the following equation 

wherein L, a and b are the measured values prior to 
Washing and L, at and b are the measured values after 
Washing. As a partial explanation, the higher the AE value, 
the higher is the color loSS and/or color Shade change. 
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The AE values are tabulated in Tables V to VII. The 
calculation of the average values occurred by means of 
Microsoft Excel 97 SR-2, function “average value”. 

TABLE V 

COMPOSITIONS ACCORDING TO THE INVENTION: 
with x = 0.92 g PYRAZOLE OF EXAMPLE 1 

HAIRTYPE L* a b* AE 

(a) untreated dyed: 31.81 20.69 20.18 
Human hair washed: 32.63 20.94 20.92 113 
(b) bleached dyed: 36.97 34.53 30.90 
Human hair washed: 38.41 34.23 31.72 1.68 
(c) permanent waved dyed: 26.72 20.7O 16.39 
Human hair washed: 27.09 21:57 15.43 1.35 

Average value of AE = 1.39 

TABLE VI 

COMPOSITIONS ACCORDING TO THE PRIOR ART; with 
X = 0.46 g 4,5-DIAMINO-1-METHYLPYRAZOLE of EP-OSO 37S 977 

HAIRTYPE L* a b* AE 

(a) untreated dyed: 34.73 1964. 24.15 
Human hair washed: 37.73 19.16 25.68 3.40 
(b) bleached dyed: 47.49 35.19 41.24 
Human hair washed: 51.97 32.22 40.77 5.40 
(c) permanent waved dyed: 33.10 18.20 22.61 
Human hair washed: 37.04 16.64 22.72 4.24 

Average value of AE = 4.35 

TABLE VII 

COMPOSITIONS ACCORDING TO THE PRIOR ART: 
with x = 0.57 g 4,5-DIAMINO-3-METHYL-1- 

(2-HYDROXYETHYL)PYRAZOLE 
of EP-OSO 74O931 

HAIRTYPE L* a b* AE 

(a) untreated dyed: 26.59 21.78 9.72 
Human hair washed: 29.98 21.74 11.05 3.64 
(b) bleached dyed: 31.05 34.56 10.86 
Human hair washed: 37.78 33.26 13.74 7.43 
(c) permanent waved dyed: 23.41 22.10 8.52 
Human hair washed: 30.37 20.76 12.49 8.12 

Average value of AE = 6.40 

TABLE VIII 

COMPOSITIONS ACCORDING TO THE PRIOR ART; with 
x = 0.53 4,5-DIAMINO-1-ISOPROPYLPYRAZOLE 

of DE-OS 42 34885 

HAIRTYPE L* a b* AE 

(a) untreated dyed: 32.57 28.71. 20.52 
Human hair washed: 33.76 28.59 21.08 132 
(b) bleached dyed: 36.63 48.27 30.21 
Human hair washed: 40.29 47.46 32.36 4.32 
(c) permanent waved dyed: 26.64. 28.98 15.94 
Human hair washed: 31.97 23.72 15.79 7.49 

Average value of AE = 4.38 

The present comparative experiments clearly show the 
improved wash-fastness of the dyed hair colors obtained 
using the pyrazoles according to the invention, especially on 
pre-damaged hair. 

Unless otherwise indicated, all percentages, are percent 
ages by weight. 
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The disclosure in German Patent Application 101 09 

807.3 of Mar. 1, 2001 is incorporated here by reference. This 
German Patent Application describes the invention 
described hereinabove and claimed in the claims appended 
hereinbelow and provides the basis for a claim of priority for 
the instant invention under 35 U.S.C. 119. 
While the invention has been illustrated and described as 

embodied in bridged diaminopyrazoles and dye composi 
tions containing them, it is not intended to be limited to the 
details shown, Since various modifications and changes may 
be made without departing in any way from the Spirit of the 
present invention. 

Without further analysis, the foregoing will so fully reveal 
the gist of the present invention that others can, by applying 
current knowledge, readily adapt it for various applications 
without omitting features that, from the Standpoint of prior 
art, fairly constitute essential characteristics of the generic or 
Specific aspects of this invention. 
What is claimed is new and is set forth in the following 

appended claims. 
We claim: 
1. A 4,5-diaminopyrazole compound of formula (I): 

(I) 
NH2 HN 

HN NH2 
e s 

N-CH-Zs-(CH) -N 
R1 N R2 R3 N R1 

wherein R1 represents hydrogen, a Straight-chain or 
branched C - to C-alkyl group, a C- to 
C-hydroxyalkyl group, a C- to C-aminoalkyl group, 
a C- to C-alkylamino group, a di(C- to C-alkyl) 
amino group, a C- to C-alkylamino-(C- to C-alkyl) 
group, a di(C- to C-alkylamino)-C - to C-alkyl 
group or an aryl group; 

R2 and R3, independently of each other, are the same or 
different and each represent hydrogen, a Straight-chain 
or branched C- to C-alkyl group, an aryl group, a 
carboxyl group, an alkoxycarbonyl group, an ami 
nocarbonyl group, a hydroxy group or a C- to 
C-hydroxyalkyl group, or R2 and R3 together repre 
Sent an unsubstituted C- to C-alkylene group; 

Z represents a C- to Co-alkyl diradical, which is option 
ally interrupted by an aromatic diradical; or Z is a 
diradical of formula -Ar(Alk), Ar-, wherein Ar 
represents an arylene group, Alk represents a -CH 
group and n represents a number from 0 to 6; and X and 
y independently of each other represent 0 or 1; 

or a Salt thereof with an organic or an inorganic acid. 
2. A 4,5-diaminopyrazole compound Selected from the 

group consisting of bis-(4,5-diamino-pyrazol-1-yl)methane, 
1,2-bis-(4,5-diamino-pyrazol-1-yl)ethane, 1,3-bis-(4,5- 
diaminopyrazol-1-yl)propane, 1,3-bis-(4,5-diamino-3- 
phenyl-pyrazol-1-yl)propane, 2,3-bis-(4,5-diaminopyrazol 
1-yl)propan-1-ol, N-benzyl-2,3-bis-(4,5-diamino-pyrazol-1- 
yl)propionamide, 1,3-bis-(4,5-diaminopyrazol-1-yl) 
cyclohexane, 1,4-bis-(4,5-diaminopyrazol-1-yl-methyl)- 
benzene, 1,4-bis(4,5-diamino-pyrazol-1-yl-methyl)-2,5- 
dimethoxy-benzene, 1,3-bis(4,5-diaminopyrazol-1-yl 
methyl)benzene, 2,6-bis(4,5-diamino-pyrazol-1-yl-methyl)- 
4-methylphenol, 1,2-bis(4,5-diaminopyrazol-1-yl-methyl) 
benzene, 1,2-bis-(4,5-diaminopyrazol-1-yl-methyl)-4,5- 
dimethoxybenzene, 2,3-bis-(4,5-diaminopyrazol-1-yl 
methyl)-naphthalene, 2,3-bis-(4,5-diaminopyrazol-1-yl 
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methyl)anthracene, 9,10-bis-(4,5-diaminopyrazol-1-yl 
methyl)anthracene, 4,4'-bis(4,5-diamino-pyrazol-1-yl 
methyl)biphenyl and 1,2-bis-4-(4,5-diamino-pyrazol-1-yl 
methyl)phenylethane; 

or a Salt thereof with an organic or inorganic acid. 
3. The 4,5-diaminopyrazole as defined in claim 1, wherein 

R1 represents Said hydrogen, a methyl group or a phenyl 
group; R2 and R3, independently of each other, each rep 
resent Said hydrogen, a phenyl group, Said aminocarbonyl 
group or a hydroxymethyl group; Z is an unsubstituted 
alkylene diradical or a phenylene diradical. 

4. The 4,5-diaminopyrazole compound as defined in claim 
3, wherein said R1,R2 and R3 each represent said hydrogen. 

5. The 4,5-diaminopyrazole compound as defined in claim 
1, 2, 3 or 4, wherein Said Salt is a hydrochloride Salt, a 
Sulfuric acid Salt, a citric acid Salt, or a tartaric acid Salt. 

6. A dye composition for oxidative dyeing of keratin 
fibers, wherein Said dye composition comprises at least one 
4,5-diaminopyrazole compound of formula (I): 

(I) 
NH2 HN 

HN NH2 
e s 

N-CH-ZS (CH) -N 
R1 N R2 R3 N R1 

wherein R1 represents hydrogen, a Straight-chain or 
branched C - to C-alkyl group, a C- to 
C-hydroxyalkyl group, a C- to C-aminoalkyl group, 
a C- to C-alkylamino group, a di(C- to C-alkyl) 
amino group, a C- to C-alkylamino-(C- to C-alkyl) 
group, a di(C- to C-alkylamino)-C- to C-alkyl 
group or an aryl group; 

R2 and R3, independently of each other, are the same or 
different and each represent hydrogen, a Straight-chain 
or branched C- to C-alkyl group, an aryl group, a 
carboxyl group, an alkoxycarbonyl group, an ami 
nocarbonyl group, a hydroxy group or a C- to 
C-hydroxy-alkyl group, or R2 and R3 together repre 
Sent an unsubstituted C- to C-alkylene group; 

Z represents a C- to Co-alkyl diradical, which is option 
ally interrupted by an aromatic diradical; or Z is a 
diradical of formula -Ar(Alk), Ar-, wherein Ar 
represents an arylene group, Alk represents a -CH2 
group and n represents a number from 0 to 6; and X and 
y independently of each other represent 0 or 1; 

or a Salt thereof. 
7. A dye composition for oxidative dyeing of keratin 

fibers, Said dye composition comprising at least one 4,5- 
diaminopyrazole compound Selected from the group con 
sisting of bis-(4,5-diaminopyrazol-1-yl)methane, 1,2-bis-(4, 
5- diamino-pyrazol-1-yl)ethane, 1,3-bis-(4,5- 
diaminopyrazol-1-yl)propane, 1,3-bis-(4,5-diamino-3- 
phenyl-pyrazol-1-yl)propane, 2,3-bis-(4,5-diaminopyrazol 
1-yl)propan-1-ol, N-benzyl-2,3-bis-(4,5-diamino-pyrazol-1- 
yl)propionamide, 1,3-bis(4,5-diaminopyrazol-1-yl) 
cyclohexane, 1,4-bis(4,5-diaminopyrazol-1-yl-methyl) 
benzene, 1,4-bis(4,5-diaminopyrazol-1-yl-methyl)-2,5- 
dimethoxy-benzene, 1,3-bis(4,5-diaminopyrazol-1-yl 
methyl)benzene, 2,6-bis(4,5-diaminopyrazol-1-yl-methyl)- 
4-methylphenol, 1,2-bis-(4,5-diaminopyrazol-1-yl-methyl)- 
benzene, 1,2-bis-(4,5-diaminopyrazol-1-yl-methyl)-4,5- 
dimethoxy-benzene, 2,3-bis-(4,5-diaminopyrazol-1-yl 
methyl) naphthalene, 2,3-bis-(4,5-diaminopyrazol-1-yl 
methyl)-anthracene, 9,10-bis-(4,5-diaminopyrazol-1-yl 
methyl)anthracene, 4,4'-bis(4,5-diamino-pyrazol-1-yl 
methyl)biphenyl and 1,2-bis-4-(4,5-diaminopyrazol-1-yl 
methyl)-phenylethane; 
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or a physiologically compatible Salt thereof with an 

organic or inorganic acid. 
8. The dye composition as defined in claim 6 or 7, 

containing from 0.005 to 20 percent by weight of said at 
least one 4,5-diaminopyrazole compound. 

9. The dye composition as defined in claim 6 or 7, 
containing from 0.01 to 20 percent by weight of a total 
amount of coupler Substances and developer Substances 
besides Said at least one 4,5-diamino-pyrazole compound. 

10. The dye composition as defined in claim 6 or 7, further 
comprising from 0.01 to 10 percent by weight of at least one 
direct-dyeing dye compound. 

11. The dye composition as defined in claim 6 or 7, further 
comprising water and at least one cosmetic additive ingre 
dient Selected from the group consisting of alcohols, 
Surfactants, thickenerS and care compounds. 

12. A ready-to-apply dye mixture made by mixing a dye 
composition with an oxidizing composition in a weight ratio 
of Said dye composition to Said oxidizing composition of 
from 5:1 to 1:3, wherein Said dye composition comprises at 
least one 4,5-diaminopyrazole compound of formula (I): 

(I) 
NH2 HN 

HN NH2 
e s 

N-CH-Zs-(CH) -N 
NY | Y2 

R1 N R2 R3 N R1 

wherein R1 represents hydrogen, a Straight-chain or 
branched C - to C-alkyl group, a C- to 
C-hydroxyalkyl group, a C- to C-aminoalkyl group, 
a C- to Cs-alkylamino group, a di(C- to Cs-alkyl) 
amino group, a C- to C-alkylamino-(C- to C-alkyl) 
group, a di(C- to C-alkylamino)- C - to C-alkyl 
group or an aryl group; 

R2 and R3, independently of each other, are the same or 
different and each represent hydrogen, a Straight-chain 
or branched C- to C-alkyl group, an aryl group, a 
carboxyl group, an alkoxycarbonyl group, a aminocar 
bonyl group, a hydroxy group or a C- to 
C-hydroxyalkyl group, or R2 and R3 together repre 
Sent an unsubstituted C- to C-alkylene group; 

Z represents a C- to Co-alkyl diradical, which is option 
ally interrupted by an aromatic diradical; or Z is a 
diradical of formula -Ar(Alk), Ar-, wherein Ar 
represents an arylene group, Alk represents a -CH 
group and n represents a number from 0 to 6; and X and 
y independently of each other represent 0 or 1; 

or a Salt thereof. 
13. The ready-to-apply dye mixture as defined in claim 

12, having a pH of from 3 to 11. 
14. The ready-to-apply dye mixture as defined in claim 

12, wherein the dye composition comprises from 0.01 to 10 
percent by weight of at least one direct-dyeing dye com 
pound. 

15. The ready-to-apply dye mixture as defined in claim 
12, wherein the dye composition comprises water and at 
least one cosmetic additive ingredient Selected from the 
group consisting alcohols, Surfactants, thickeners and care 
compounds. 

16. The ready-to-apply dye mixture as defined in claim 
12, wherein the dye composition contains from 0.005 to 20 
percent by weight of Said at least one 4,5-diaminopyrazole 
compound. 


